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摘 要 
2010 年 7 月 15 日大连新港原油管线爆炸，发生溢油事件。本研究对该海域 8
个石油污染表层海水样品进行了石油降解菌多样性研究。利用 Real-time PCR 技
术对海水中的细菌 16S rRNA 基因和降解基因进行了丰度监测。结果表明，16S 
rRNA基因拷贝数高达1011/L、烷烃单加氧酶（AlkB）基因表达拷贝数高达1012/L、
革兰氏阳性菌环羟化酶（GP-RHD）基因表达的 mRNA 拷贝数为 105/L、革兰氏
阴性菌环羟化酶（GN-RHD）基因表达的 mRNA 拷贝数为 109/L。通过单菌分离
培养和 16S rRNA 克隆文库进一步分析了样品中石油烃降解细菌的多样性。共分
离筛选得到 71 株不同细菌，分属于 40 个属 48 个种，其中 Alteromonas 占了 8%，
Pseudoalteromonas 占到了 7%，为最优势菌。系统发育分析表明，变形菌纲、CFB
类群组成了该海域特定的石油烃降解菌生态群落，其中尤以变形菌纲 α 和 γ 亚群
数目居多，分别占总数的 40.8% 和 42.25% 。降解实验结果表明， 
Pseudoalteromonas 、 Marinobacter 、 Citreicella 、 Alcanivorax 、 Roseivirga 、
Aestuariibacter、Pelagibaca 和 Fabibacter 等属的细菌具有较好的石油降解能力。










GC-MS测定结果表明，14个表层沉积物中PAHs总量介于 32.99-276.97 ng/g dw。
富集菌群中共分离获得 92 株可培养细菌（4°C、15°C 以及 25°C），平板纯培养、
PCR-DGGE 及 Solexa 测序结果均表明，菌群中优势的降解菌是 γ-proteobacteria
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菌，其中Pseudomonas，Dietzia和Marinobacter是极地低温环境中主要的降解菌，
在环境的自净作用中起到了重要的作用，特别是 Dietzia 和 Marinobacter 菌对
PAHs 的降解效果较好。此外，Solexa 测序结果还表明 14 个降解菌群在菌群结构
组成上，可分为海盆区和陆架区两种类群；同时检测到一些低丰度的海洋专属
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Abstract 
Dalian Xin-Gang crude oil pipeline explosions cused oil spill on July 15, 2010. 
The diversity and abundance of indigenous oil-degrading bacteria and function 
geneneed to be evaluated to in respect of the bioremediation. In this study, we 
surveyed the diversity and abundance of indigenous oil-degrading bacteria and 
function gene from crude oil-contaminated seawater of Dalian, using real-time PCR, 
16Sr RNA gene and function gene (alkB and RHDα) library analysis , isolation and 
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 for the expression of alkBs gene in contaminated seawater were 





seawater in contaminated seawater. However, the expression of 





contaminated seawater. The diversity analysis show that the presence of previously 
described and potentialnovel oil-degrading bacteria and genes, including AlkB and 
PAH-RHDαcoding from Gram-positive and negativebacteria in contaminated 
seawater from New Port pipeline explosion accident site sea area, Dalian, china, were 
revealed. To analyze the composition of the oil-degrading consortia by cultured 
method, a total of 71 bacterial isolates were obtained, and further characterized by 
16S rRNA gene analysis. the bacteria isolated and cultured belong to48 species of 40 
genera of γ-, α-proteobacteria and CFB, among which α- and γ-proteobacteriaconsist 
of the majority whichtakes up 40.8% and 42.25 %, respectively. The major genera of 
is Pseudoalteromonas (7%) and Alteromonas (8%). Furthermore, we tested the ability 
of hydrocarbon utilization by these bacterial isolates. The bacteria isolated which can 
use mixed oil mainly belong to Pseudoalteromonas, Marinobacter, Citreicella, 
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results suggest that indigenous oil-degrading bacteria and function gene could have a 
significant role in biodegradation of oil spills inDalian sea area, China. 
To detect the biodiversity of polycyclic aromatic hydrocarbon (PAH)-degrading 
bacterium from surficial sediments of Bering Sea and Chukchi Sea in the Arctic 
Ocean. Sixteen kinds of US EPA-listed priority PAHs in 14 surficial sediments were 
quantified by GC-MS. The degrading-consortia were enriched by using PAHs as sole 
carbon and energy source. Bacteria from the enriched cultures were isolated on 
marine agar, and followed by 16S rRNA gene identification and phylogenetic analysis. 
Further, their degradation ability was tested with PAHs. The bacterial community 
structures were further examined by PCR-DGGE and Solexa 16S rRNA V6 region 
high-throughput sequencing.The contents of PAHs in 14 sediments ranged from 32.99 
to 276.97 ng/g dw. 92 (4°C,15°C and 25°C) isolates were obtained from the 14 
consortia, and 6 isolates of them can degrade PAHs well. The results of plate 
cultivation, PCR-DGGE and Solexa high-throughput sequencing all indicated that 
Marinobacter, Pseudoalteromonas, Pseudomonas and Dietzia were the dominant 
PAH-degrading bacteria in these consortia. Furthermore, the result of Solexa analysis 
shown 14 consortia were separated according to their sampling geographical regions 
and clustered into two groups: Bering Basin, Bering and Chukchi Sea Shelves. 
Meanwhile, a few kinds of low-abundant marine obligate PAH-degrading bacteria 
were detected, such as Cycloclasticus, Alteromonas and Neptunomonas. These results 
contributed to the knowledge about the biodiversity of PAH-degrading bacteria from 
the surficial sediments of Bering Sea and Chukchi Sea. 
Keywords: PAHs; Biodegradation; oil-PAHs-degrading bacteria; alkane hydroxylase 
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